HiLL

PUBLISHING

International Journal of Food Science and Agriculture, 2025, 9(2), 49-55
https://www.hillpublisher.com/journals/jsfa/

ISSN Online: 2578-3475

ISSN Print: 2578-3467

Chemical Quality Assessment of Edible Oils
Marketed in Senegal

Ndiak Ndiaye®, Souleymane Dabo, Emeline Kathieo, Bocar Sally Galledou

Department of Chemistry, Faculty of Science and Technology, Cheikh Anta Diop University, Dakar 10700, Senegal.

How to cite this paper: Ndiak Ndiaye,
Souleymane Dabo, Emeline Kathieo, Bocar
Sally Galledou. (2025). Chemical Quality
Assessment of Edible Oils Marketed in Sen-
egal. International Journal of Food Science
and Agriculture, 9(2), 49-55.

DOLI: 10.26855/ijfsa.2025.06.002

Received: May 24, 2025
Accepted: June 19, 2025
Published: July 14, 2025

Corresponding author: Ndiak Ndiaye,
Department of Chemistry, Faculty of
Science and Technology, Cheikh Anta Diop
University, Dakar 10700, Senegal.

Abstract

Good public health depends in part on a healthy diet. In Senegal, where oil is the
main dish, the quality of the oil remains a key issue. The objective of this study
was to assess the biochemical quality of selected edible oils marketed in Senegal
by determining the various chemical indices. Samples of four oil varieties (Jadida,
Jador, Bon Appétit, and Chef Aida) were collected from Dakar markets. The results
showed that, with the exception of Chef Aida oil, the oils studied met Codex Ali-
mentarius standards for saponification, iodine, acid, ester, and peroxide values.
Chef Aida oil had an acid index of 5.61 mg KOH/g, exceeding the Codex limit of
4.0, while other oils remained within safe thresholds, indicating a possible deteri-
oration in the quality of this oil. An acid index above the Codex limit suggests
hydrolysis of triglycerides, potentially producing free fatty acids associated with

rancid flavor and reduced shelf-life. The findings reflect data from specific batches
and may not represent brand-wide quality.
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Introduction

The advent of quality has contributed significantly to industrial development and social changes in recent decades.
Indeed, in a context of market saturation for agri-food products, quality has become a variable of positioning and
action in a competitive universe. International standards evolve over time, and managing product quality becomes
imperative for human well-being [1]. Consuming foods rich in docosahexaenoic acid, a polyunsaturated fatty acid
from the omega-3 family, reduces the risk of developing age-related macular degeneration [2]. Extensive research
has shown that human milk fatty acid profiles could be determined by lactation, region, maternal diet, and health
condition [3-6].

Edible oils play a crucial role in human nutrition and health. Studying the quality of consumed edible oils is
important to ensure that the population has access to a healthy and nutritious diet. The objective is to determine the
extent to which oils meet international standards and recommendations and to identify areas where improvements
can be made to enhance their quality. Assessing the quality of edible oils in Senegal, to ensure compliance with
international standards and recommendations, contributes to promoting food safety.

The measurement of the indices (iodine, acid, saponification, esterification, peroxide, etc.) of edible oils is carried
out in the laboratory according to protocols reported in the literature. This study aims to evaluate whether edible
oils marketed in Dakar conform to FAO/WHO Codex Alimentarius chemical quality standards. Comparing the
results obtained with international standards established by the World Health Organization (WHO) and the Food
and Agriculture Organization of the United Nations (FAQO), all the oils analyzed met the standards except for Chef’
Aida oil.
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1. General Information on Edible Oils
1.1 Definitions

Edible oils represent a vast family of fats with multiple culinary uses, but their use as an ingredient by the food
industry should not be overlooked. Like all (lipid) foods, vegetable oils have a dual function: nutritional and hedon-
istic [7]. There are two main groups of oils: saturated oils (with fatty acids) and unsaturated oils [8]. Depending on
the degree of unsaturation of fatty acids, they can be classified into different families. Oils rich in saturated fatty
acids are solid at room temperature. High unsaturation leads to so-called drying oils, which are particularly sensitive
to oxidation.

Table 1. Classification of vegetable oils

Iodine index Double bonds per molecule Family Examples
<60 0.5 Solid fat at 25°C Coconut, palm, cocoa butter
80-100 1 Oleic type Peanut, olive
100-130 1.5 Unsaturated Sunflower, r:gs;zzil’scomn’ com,
>170 2 Siccatives Linen

1.2 General composition of edible oils

Lipids are the fats found in the animal and plant world. They include molecules with a wide variety of structures
and functions. They are associated with the fatty substances present in our food (fatty acids, vegetable oils, animal
fats, etc.), but they also include several other categories, including terpenoids, steroids, and eicosanoids. Depending
on their physicochemical properties, lipids can be classified into two categories: saponifiable lipids and non-sapon-
ifiable lipids [9]. Fatty acids are therefore the basic constituents of dietary fats.

1.3 Processes for extracting edible oils

The extraction of oils from seeds or oilseed fruits involves mechanical and/or chemical operations. The quality of
the raw material (seed or fruit) entering the process is essential to guarantee good quality of the oil produced [10].
Cold pressing promotes the extraction of triglycerides by limiting that of phospholipids (PL), unlike pressure with
thermal conditioning, which increases the quantities of PL extracted [11].

There are two types of refining: chemical and "physical," which would be better called "neutralizing distillation".
Chemical refining removes free fatty acids by a soda neutralization step; neutralizing distillation (ND) removes
these unwanted compounds (deacidification) by high vacuum distillation with steam injection [12].

1.3.1 Physical properties

Solubility and melting point are the two main physical properties of lipids. Lipids are generally insoluble in water,
but soluble in most organic solvents: ether, chloroform, acetone, carbon disulfide, and carbon tetrachloride. The
melting point increases with chain length and degree of unsaturation [13].

1.3.2 Chemical properties

The chemical properties result from the carboxyl function (COOH) and the possible presence of one or more double
bonds[8]. Fatty acids react with metal hydroxides to form fatty acid salts called "soaps" (saponification). In addition,
salts of heavy cations such as lead (Pb), calcium (Ca), and magnesium (Mg), and fatty acids also form water-insol-
uble soaps. The hydrocarbon chain of fatty acids is chemically inert, but the presence of double bonds in a lipid
allows it to be hydrogenated and often leads to its oxidation.

2. Materials and Methods
2.1 Materials

The laboratory equipment used is as follows:
» A precision balance
> A magnetic stirrer
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> A hot plate
» A double boiler
» A stopwatch
Glassware (beaker, measuring cylinder, Erlenmeyer flask, burette, volumetric flask, wash bottle, spatula, mag-
netic stir bar, etc.)

2.2 Reagents

Acetic acid

Hydrochloric acid 0.5N

Chloroform

Distilled water

Starch paste

Ethanol

Ether

Potassium hydroxide (KOH) 0.1N and 0.5N
Potassium iodide (KI) 10%
Phenolphthalein

WIS reagent (IC1)

Sodium thiosulfate pentahydrate (Na2S203.5H20) 0.002N and 0.1N

VVVVVVVVYVYY

2.3 Methods

2.3.1 Saponification index
A total of 4 oil brands were randomly selected from major retail markets in Dakar in March 2024.

It was determined in accordance with AFNOR T60-206 (1984). 2g of oil is dissolved in 25 ml of a 0.5N alcoholic
KOH solution, then the mixture is brought to a boil in a water bath for one hour. After cooling, the excess alcoholic
KOH is titrated with a 0.5N hydrogen chloride (HCI) solution in the presence of phenolphthalein until complete
discoloration. Thus, the saponification index is given by the following formula [14].

IS=56,1(Vo—V)XN/w

IS = saponification index (mg of KOH/g of oil)

V = volume of HCI in (ml) used to measure the sample
V0 = volume of HCI in (ml) used to measure the control
56.1 = molar mass of KOH in (g/mol)

N = normality of HCI (0.5N)

W = weight of the sample in (g)

2.3.2 Todine index

The iodine value was determined according to AFNOR T60-203 (1984). To obtain the value of the latter, 0.5g of
oil is dissolved in 15 ml of Chloroform, then 20 ml of WIJS reagent is added and the whole is stirred away from
light for 1 hour. After that, 10 ml of 10% potassium iodide (KI) solution and 150 ml of distilled water will be added
to the mixture. The whole will be titrated with a 0.1N sodium thiosulfate (Na2S203) solution in the presence of a
starch dye as a colored indicator. Thus, the iodine value is given by the following formula [14]:

Ilo =12,69(Vy—-V)/w

ITo = Iodine value in (g of iodine/100g of oil)

Vo = volume in (ml) of (Na2S203) added to the blank

V = volume in (ml) of (Na2S203) added to the test sample
W = weight of the test sample in (g)

12.69 molar mass of iodine in (g of iodine)

2.3.3 Acid index

It was estimated according to the AFNOR T60 standard (1984). 1g of oil is dissolved in 10 ml of ethanol/ether
(50/50, V/V). The solution obtained will be titrated with a 0.1N alcoholic potassium hydroxide (KOH) solution in
the same proportion and in the presence of Phenolphthalein [14]. The acidity index is given by the following formula:
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IA=56,1XNXV/w

IA = Acid index (mg KOH/g oil)

V = Volume of KOH (ml) used to neutralize the free acids in the oil
W = Weight of the oil (g)

N = Normality of ethanolic KOH (0.1N)

56.1 = Molar mass of KOH (g/mol)

2.3.4 Peroxide index

It was determined according to the AFNOR NF 60-220 (1984) standard. 2g of oil are dissolved in 10ml of Chloro-
form, then 15ml of acetic acid (CH3COOH) and 1ml of 10% KI solution are added. The mixture is immediately
capped, then stirred for one minute and protected from light for 5 minutes. Then, 75ml of distilled water is added to
the mixture. After homogenization, the resulting solution will be titrated with 0.002N of a sodium thiosulfate solu-
tion in the presence of starch peas. Thus, the peroxide value is given by the following expression:

IP =1000(V - Vo) XN /w

IP = Peroxide index in (mEq of Oy/kg of oil)

Vo = Volume of Na2S203 in (ml) used for the blank test
V = Volume of Na2S203 in (ml) used for the sample test
N = Normality of the Na2S203 solution used (0.002N)
w = Weight in (g) of the test sample

2.3.5 Ester index
This is the number that expresses in milligrams (mg) the quantity of potassium hydroxide (KOH) necessary to
saponify the esters existing in 1g of substance [15].

Ester value = Saponification value— Acid value
3. Results and Discussion

From manufacturing to storage, edible oils can undergo alterations that can compromise their nutritional quality.
Monitoring the quality of oils throughout the food chain is necessary to address all health risks. The Codex Alimen-
tarius is our reference in this study.

3.1 Acid index
3.1.1 Results

Table 2. Acid index values

Oils Acid index (mg de KOH/ g of oil)
Jadida 3.09
Jador 2.81
Chef Aida 5.61
Bon Appétit 2.52
Normes (Codex) <4

3.1.2 Analysis and interpretation of acid index values
Examining Table 2 shows a variation in acid values ranging from 2.52 for Bon Appétit oil to 5.61 for Chef Aida oil,
which has the highest acid value. According to the Codex Alimentarius, an oil that maintains stability during storage
must have zero or low acidity; the maximum permitted value is 4 mg of KOH/g of oil [16].

None of the oils analyzed has a zero acid index; however, the results obtained for the oils (Jadida, Jador, and
Bon Appétit) remain in accordance with the limits set by the Codex. However, the acid index found for Chef Aida
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oil exceeds the standards. An acid index above the Codex limit suggests hydrolysis of triglycerides, potentially
producing free fatty acids associated with rancid flavor and reduced shelf-life.

3.2 Todine index

3.2.1 Results

Table 3. Iodine index values

. Todine index
Oils (e d’iodine/100g of oil) Standards Codex

@ bajszdcilgasqa) 1624 124-139
(a base gzdt(;:.lmesol) 172.6

(a bascehgefgidriesol) 116.7 118-141
Bon Appétit 1675

(a base de tournesol)

3.2.2 Analysis and interpretation of iodine index values
Examination of Table 3 shows us a variation in iodine indices ranging from 116.7 to 172.6 g of iodine/100 g of oil
for all the samples studied.

The iodine value of Chef Aida oil is 116.7 g of iodine/100 g of oil, a value which is substantially in line with the
standards established by the Codex Alimentarius (118 to 141 g of iodine/100 g of oil).

For Jadida, Jador, and Bon Appétit oils, the iodine index values are significantly higher than the Codex Alimen-
tarius standards #****#: Thege oils are said to contain a higher quantity of unsaturated fatty acids than Chef Aida
oil.

The iodine index allows oils to be classified into different classes according to WOLFF, J. P. [17]:

Non-drying oil if I, < 100 (none of the oils analyzed)
Semi-drying oil if 100 < I, < 130 (Chef Aida oil)
Drying oil if I, > 130 (Jadida oil; Jador oil; Bon Appétit oil)

3.3 Peroxide index

3.3.1 Results

Table 4. Peroxide index values

Oils Peroxide index (Meq de O2/kg d’huile)
Jadida 0.6
Jador 54
Chef Aida 1.3
Bon Appétit 1.5
Standards Codex <10

3.3.2 Analysis and interpretation of peroxide index values
The peroxide value is used to assess the degree of oxidation of an oil. It is a quality criterion that reflects an oil's
preservation state.

The peroxide values of oils range from 0.6 to 5.4 Meq of Ox/kg of oil for all samples studied. According to the
Codex Alimentarius, a well-preserved oil must have a peroxide value less than or equal to 10 Meq of O»/kg of oil.
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This result proves that the oils studied are not in an advanced state of oxidation.
3.4 Saponification index
3.4.1 Results

Table 5. Saponification index values

Saponification index

Oils (mg de KOH/g d’huile) Standards Codex
Jadida
(2 base de Soja) 187 189-195
Jador 171
(2 base de tournesol)
Chef Aida
(a base de tournesol) 201 187-194
Bon Appétit 158

(a base de tournesol)

3.4.2 Analysis and interpretation of saponification index values

The analysis of Table 5 shows a variation in saponification indices ranging from 158 to 201 mg of KOH/g of oil for
all the samples of oils studied. With the exception of Chef Aida oil, all the oils comply with the Codex Alimentarius
standards [16].

3.5 Ester index
3.5.1 Results

Table 6. Ester index values

Oils Ester index (mg de KOH/g oil)
Jadida 183.91
Jador 168.19
Chef Aida 195.39
Bon Appétit 155.48
Standards (Codex) ND

Note. ND = Not Defined.

3.5.2 Analysis and interpretation of ester index values
Ester values range from 155.48 to 195.39 mg of KOH/g of oil. However, the Codex Alimentarius does not define
the ester value.

The ester value informs us about the length of the carbon chains of fatty acids and assesses the molar mass of the
esters present in our oils.

4. Conclusion

In conclusion, the analysis of the chemical indices of edible oils marketed in Senegal showed that most of the oils
studied, namely Jadida, Jador, and Bon Appétit, are of good quality and meet Codex Alimentarius standards for
saponification, acid, ester, and peroxide values. However, Chef Aida oil has an acid and saponification value above
the limits recommended by the Codex Alimentarius, indicating a possible deterioration in the quality of this oil. It
should be noted that these analyses were conducted on edible oils displayed for sale and whose storage conditions
require review.

This study highlights the need for ongoing monitoring of the quality of edible oils marketed in Senegal, particu-
larly Chef Aida oil. Measures must be taken to prevent inappropriate practices that tend to affect product quality
and to ensure that required quality standards are met. Ultimately, this study highlights the importance of regulating
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and monitoring the quality of edible oils, as well as the need to inform consumers about quality standards and
preferred practices to ensure food safety.

This study recommends that regulatory agencies intensify inspections of Chef Aida oil batches and establish
routine monitoring mechanisms.

The findings reflect data from specific batches and may not represent brand-wide quality.
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